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Groups of small-scale enterprises concentrated in a geographical area are commonly encountered in developing countries. In rural areas of Southeast Asia there are many examples of such clusters, specializing in lowtech production of handicrafts such as ceramic products, woodcarving, furniture making, silk production, embroidery, weaving, bronze casting, silver jewellery, basket making, etc. The traditional view has been that these rural and highly heterogeneous non-farming activities constitute a low-productivity sector producing mostly low-quality goods, which will gradually cease to exist as the country develops. Policymakers and planners have thus been paying scant attention to the contribution of the non-farming sector in the broader development process. But recent evidence suggests that in many developing countries the sector is not declining, as predicted, but instead is expanding (Lanjouw and Lanjouw 2001:1) . As a consequence, policymakers are now showing increasing interest in small-scale, rural non-farming enterprises, which generate considerable employment by means of low initial investment and low working capital (Yusuf 2003:232-3) .
A growing literature, backed in recent years by empirical research, has contributed to our understanding of the dynamics and complexities of relationships among the different actors in small-scale enterprise clusters 2 in Southeast Asia (see, for instance, Scott 1994; Cole 1998; Konstadakopulos 2000; Sandee and Rietveld 2001; Wheatley 2001) . It is well established that the geographic agglomeration of economic activities is conducive to the creation of so-called localized economies (i.e., efª-ciency derived from the clustering of enterprises belonging to the same sector) (Scott 2002:4) . Geographical proximity brings various beneªts to smallscale producers as it can create an associative order among enterprises through the exchange of knowledge, information, and skilled employees.
3 Being in a cluster facilitates the attainment of common goals, such as securing new markets. Moreover, it makes it easier for policymakers to bring about changes more effectively (Wheatley 2001) .
However, Sandee and Rietveld, drawing from their empirical work in Indonesia, describe the majority of small-enterprise clusters in developing countries as dormant, since the constituent ªrms operate independently from each other (2001:152) . The presence of the clusters is due to the exploitation of existing skills and use of local, and mostly bulky, materials such as clay, bamboo, seagrass, timber, silver, copper, etc. Skills are normally passed from one generation to the next, and it is not unusual to conceal production know-how from outsiders. The development of cooperation between enterprises could bring some common beneªts, such as overcoming scale disadvantage by jointly undertaking the sourcing of raw material or creating a shared pool of skilled labor (Wheatley 2001) . However, such forms of collaboration are insufªcient to develop the cluster further, so it remains static over time. Technological change-as well as more explicit forms of collaboration among small producers working together toward a common goal-is necessary to make the cluster a dynamic one, with a high probability of becoming innovative. Collaboration is based on trust and reciprocity, rather than extended family networks, and the costs of purchasing expensive and technologically-advanced equipment and machinery is shared among small producers (Sandee and Rietveld 2001:152) . Nevertheless, some external factors could encourage dormant or static smallscale clusters to become dynamic-such as, strong competition from new and/or large urban-based producers; a national market that is expanding due to high population growth; and increasing disposable income presenting greater business opportunities. Even more importantly, the growth of the cluster could be facilitated by the adoption of ICTs and e-commerce providing enterprises with the opportunity to ªnd new markets.
In the next section, we highlight some of the debates that focus on the spatial impact of ICTs, discuss the development of handicraft clusters in the Red River Delta of northern Vietnam, and then present our empirical ªndings on the adoption of ICTs by clustered handicraft enterprises in the Delta, including the constraints encountered. In the ªnal section, we discuss the implications of our ªndings and suggest a reconsideration of the policy issues concerning the adoption of ICTs for the economic development of Vietnam.
So how will the introduction of new ICTs affect the social and economic dimension of small-scale enterprise clusters in developing countries? The implications of adopting ICTs are multifaceted, complex, and frequently contradictory. 4 ICTs could completely revolutionize the process of information exchange within the cluster and with other clusters. However, ICTs also generally tend to reduce stafªng levels, since they increase productivity, which could be a challenge to developing countries as the trend for surplus agricultural workers to move to urban areas 22 is creating an urgent need for more jobs. (Countering this, though, is the fact that ICTs do also create employment in high-skilled, knowledge-intensive sectors and in new industries, such as computer hardware and software production.) Another point in favor of the adoption of ICTs is that they can improve the efªciency of information exchange within a cluster, minimize transaction costs, and inºuence the organizational development of the enterprises, which might accordingly embrace changes to their production and marketing processes and become more competitive. Thus an intensive inter-ªrm collaboration develops, and the cluster becomes dynamic.
The adoption of ICTs to revitalize dormant or static traditional clusters is attracting the attention of policymakers and foreign aid agencies in Southeast Asia in general, and Vietnam in particular, 5 because it has the potential to:
• reduce the isolation of rural clusters through electronic connections to information about markets, product design, new technologies, etc.;
• enable all small-scale enterprises to gain access to distant markets;
• share infrastructure resources; and • promote long-term rural development.
At present, most policymakers in Vietnam (and other developing countries) focus too intently on the supply side of ICTs, believing that the constraints on remote rural enterprises expanding to new markets could be overcome solely through the introduction of these new technologies (Doanh 2002:252-253; UNESCAR 2003) . However, certain factors can hamper their effective use once they are in place. One of the most pervasive, and therefore "perhaps the most resistant to change," is the technology-averse culture of many traditional societies (Tiene 2002:215) . Sein and Harindranath (2004) emphasize that ICTs will not foster economic progress in developing countries unless they are suited to the socioeconomic and cultural environment. The adoption of ICTs depends, therefore, on changes being made at the cultural, institutional, managerial, and organizational levels, and on the inter-relationships between these levels (Gibbs 2001:74) .
The Red River Delta covers 11 provinces (Figure 1 Globalisation, Liberalisation and Sustainable Human Development (2004-2006) (Feasibility Study, December 2004, www.elangviet.com). 6 . Using the nomenclature adopted by National Statistics of Vietnam, the Red River Delta is now deªned as being the Figure 1 . The Red River Delta dense, and two of the country's major citiesHanoi, the capital, and Haiphong (a major port)-are found within its boundaries. The relatively-high population density and the large proportion of people engaged in agriculture could become sources of social unrest if the gap between urban and rural areas widens. 7 Given the fact that beneªts of land redistribution in rural areas have now been realized (production has peaked, with little potential for future growth), 8 the country's non-agricultural sector will need to expand in order to provide employment to migrants in the large urban centers of the Delta. 9 Although the state-owned enterprise sector is still important in Vietnam, the foreign-owned sector and the private domestic sector 10 (mostly household businesses and small-and medium-sized enterprises [SMEs] ) lead the country's economic growth and provide employment to an increasing number of rural migrant workers in the Delta's major cities. These sectors also produce the majority of Vietnam's industrial output. 11 In 2002, in the province of Ha Noi alone, the private sector (consisting of 17,660 enterprises) produced an output of 2.6 billion dong and employed over 80,000 people. 12 Furthermore, most of this contribution to the economy is made by household businesses. According to Report 26 of the Red River Delta Master Plan (1994b), handicrafts accounted for 30% to 75% of all non-state manufacturing employment (the lower ªgure being for the province of Ha Noi and the higher for the province of Ha Nam). In the early 1990s, roughly 60,000 households in the Delta were involved full-time in handicraft production, employing around 300,000 people. The report also estimated that 50% of the Delta's households primarily engaged in farming (over a million) also devoted a portion of their time to producing handicrafts.
The contribution made by small handicraft clusters to the economy of Vietnam as a whole, and the Red River Delta in particular, has been remarkable. A number of towns and villages specialize in the production of artifacts, such as, porcelain, silk textiles, embroidery, and carved wooden objects. Their existence is a consequence of certain historical factors: the accumulation of skills over decades, if not centuries; the proximity to vital natural resources; the presence of agglomeration economies; and the deliberate wartime policy of dispersing the country's industry (EIU 2002:31) . There are now approximately 1,500 handicraft villages in Vietnam, the majority (70%) concentrated in the Red River Delta area (Duc 2000:24) . A recent craft-mapping survey by the MARD-JICA study (2003) reveals that many are located in the provinces surrounding the Delta's major urban areas. Crafts are also practiced in the cities, particularly in Hanoi and its semi-rural hinterland.
The development of such indigenous pre-or proto-capitalist handicraft clusters in the Delta, and 24 Noi, Hai Phong, Vinh Phu, Ha Tay, Bac Ninh, Hai Duong, Hung Yen, Ha Nam, Nam Dinh, Thai Binh and Ninh Binh. "Hanoi" refers to the city, and "Ha Noi" to its province. 7 Vietnam (Mekong Economics Ltd. 2003) . However, this is mitigated by the equalizing effect of the national budget, which distributes more revenues to the poorer areas (EIU 2003:31) . 8. World Bank, Report No. 25050-VN, 'Vietnam Delivering on its Promise', Development Report 2003 , November 21, 2002 . See also Thoburn (2004 (Gainsborough 2003:16-17 2010 (Mekong Economics Ltd. 2003 ). 12. Provincial Statistics, Ha Noi, 2003 their historical evolution, is becoming a popular subject for research (Ca, 2003) and a target for assistance from Vietnam's foreign aid agencies. Their growth has frequently been both spontaneous and fortuitous. For instance, the village of Dong Ky, and others around it in Bac Ninh province, produces carved wooden furniture. Dong Ky was known as the ªrecracker village until 1995, when their use was banned by the government. Although woodcarving was already practiced at the time, this ban forced the village to concentrate exclusively on furniture making, which has now become a ºourishing sector.
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The Bat Trang ceramic village in Ha Noi province is one of the most important ceramic centers in Vietnam, with a pottery tradition going back at least 1,000 years. The village is located 10 kms southeast of Hanoi. A total of 1,172 families, with over 800 kilns at their disposal, are producing 50 million assorted ceramics annually and providing additional employment to somewhere between 1,500 and 2,000 workers from surrounding villages (Duc 2000:24) . It is estimated that 83% of families living in Bat Trang are involved in the ceramic trade, which in 2002 generated US$40 million in exports (VNCI, 2003) .
Van Phuc, known as the silk village, is situated in Ha Tay province, eight kms southwest of Hanoi. The village has approximately 800 households involved in textile making and dyeing. There are more than 1,000 textile machines, with a total capacity of 2.4-2.5 million meters of silk. Many of the textiles produced in the village are further processed into ready-made garments and accessories. A high proportion of the ªne silk accessories sold in the tourist shops of Hanoi are made and tailored in the village.
Surprisingly, it is only since the late 1990s that the Vietnamese government has begun to develop concrete policies and plans for the modernization of agriculture and the promotion of handicraft and other valued-added rural activities (Bezanson et al. 1999; Duc 2000:27) . Generally speaking, policies on the development of the handicraft sector at the provincial and local levels are unclear. In its progress report, the MARD-JICA study states that, although policies do sometimes exist at the provincial level, "their effect on the communes and the villages is quite limited" (2003:2-4). It is important to note here that Vietnam has a long history of regionalism, partly because of geographical reasons (it being a long, narrow country). Subnational levels of government (e.g., the provincial and local levels) have considerable economic powers and resources. These powers have increased with the trend toward decentralization that has resulted from economic reforms. There is, however, a lack of policy coordination between the different levels of government, possibly a consequence of the perceived "tug of war between centre and periphery" that is taking place in Vietnam (Gainsborough 2003:3) . Several studies indicate that the country's planning and administrative capacity at the subnational levels also needs to be strengthened and made more transparent, 13 because these levels of government not only inºuence access to key factors of production, such as land and capital, but also grant business licenses, approve investments, register businesses, and make on-site inspections (Chand, Runcan, and Quang 2001; World Bank 2002; Dinh 2003; Gainsborough 2004:267) .
However, the discretionary powers of administrators at all levels in Vietnam are still high. This leads to uncertainty and incurs transaction costs that reduce incentives to invest. Vietnam's regulatory environment not only lacks transparency but also has the irrefutable reputation of being one of the most corrupt in Southeast Asia (Chand et al. 2001:284-285; Dinh 2003:245) despite attempts by the ruling Communist Party to punish corrupt ofªcials (EIU 2003:7) . These failings not only impede business transactions and raise uncertainties about future economic returns, but also substantially lower the levels of economic activity in Vietnam.
As mentioned, most of the handicraft industry units found in the Delta's clusters are household enterprises. Until fairly recently they were organized into cooperatives subsidized by the government and helped by state export houses. Even though handicraft producers earned the right in 1978 to work independently, many chose to remain in cooperative groups comprised of several families. However, the changes in Eastern Europe in 1989 resulted in the sudden loss of their main market, and membership declined dramatically. As a consequence, cooperatives were replaced in the 1990s by household manufacturing units.
These units typically employ around 4-6 members of the same family (full-or part-time), hiring additional labor on a daily or piecemeal rate. The owners of such household enterprises are obliged merely to obtain a business license from local government, and are subject to neither the newly enacted Law on Private Enterprises nor to Company Law. A major advantage is that their tax burden is lower than for private enterprises. However, their rights are limited as they are not allowed to enter into legally-binding business contracts (Kokko 2000:13) . They have been very successful despite this, growing in size, capital intensity, and labor productivity. As they expand, they have the option either to remain a household enterprise and forfeit any growth opportunities, or to register as a private business and fall under the jurisdiction of both the Private Enterprises Law and Company Law (Kokko 2000:14-15) . Statistical data-and evidence from our own survey-reveals that many of them choose the second option.
The comprehensive pro-market reforms have also brought signiªcant changes in land ownership and individual property rights. 14 However, the property market has been slow to develop, and there is growing evidence that uncertainty in land deals and prices 15 has led to inefªcient use of this scarce resource. A major handicap for the growth of family household units has been the extreme shortage of external ªnance for start-ups and expansion. Their small size and lowly status make it impossible to obtain from state-owned and joint-stock commercial banks the credit necessary for improving their technology and expanding their production. As a consequence they make use of low technology and produce low-quality products. Moreover, they cannot afford to open their own outlets to sell directly to their customers (Duc 2000:26) .
It is well documented that the vast majority of such enterprises rely for capital investment on their own resources (savings and the ªrm's internallygenerated revenue) or on informal credit sources (loans from family and friends). Borrowing from banks and other sources has been negligible (Ramamurthy 2000:259-260) . Even if such credit is available, interest rates are high and only short-term loans are available. However, insecure property rights have primarily impeded commercial transactions and reduced levels of economic activity in Vietnam (Chand, Runcan, and Quang 2001:283) . Commercial banks, for instance, have been reluctant to offer credit to agricultural households. Incremental reforms are taking place, and improvements being made to property and contractual rights. 16 However, reform of the banking sector has been slow, 17 which could hinder the optimal allocation of Vietnam's insufªcient ªnancial resources.
The lack of easily available ªnance precludes the construction of new premises and workshops, as well as the acquisition of new technologies. It also perpetuates cramped working conditions and the environmental degradation found in many handicraft clusters. Old technologies are highly polluting, and many of the input source materials are becoming exhausted. Some important resourcesespecially timber, pig iron, and copper 18 -can no longer be found locally, and many handicraft pro- (Duc, Minh, and Vinh 2003) . ducers reportedly depend on illicit or smuggled materials (Duc 2000:26) . In addition, the numerous handicraft villages in Hanoi's suburbs still use signiªcant amounts of highly-polluting coal and ªrewood for energy. However, a considerable number of fast-growing enterprises are shifting to higher technology machinery. In Bat Trang, for instance, coal-ªred kilns are gradually giving way to the more economical and energy-efªcient LPG kilns, 19 while in Van Phuc all looms are now electrically powered.
The largest market for the Delta's handicraft sector is considered to be its local consumers. However, it is shrinking due to the fact that Vietnam's emerging market economy is leading to changes in consumer taste-away from handicrafts towards introducing modern materials (for example, plastic replacing ceramics). 20 This decline in the local market, along with a general lack of marketing knowledge among Vietnamese entrepreneurs (Kokko and Sjöholm 2004:32) , has been restricting the development of some village handicraft industries.
The numerous shops in Hanoi that cater to tourists constitute another lucrative market, especially for lacquerware, embroidery, and woodcarving. A third important source of revenue for handicraft producers in Vietnam, and the Red River Delta in particular, is the export market (Table 1) . 21 Porcelain, lacquerware, and traditional Vietnamese-and Chinese-style furniture have been successfully exported to Taiwan, China, and Japan for some time now and, more recently, wooden artifacts and ceramics have become popular with Vietnamese expatriates in the United States (Vang 2003:26-30) . However, overseas demand for traditional Vietnamese handicraft is generally rather limited, and handicrafts account for less than 2% of all exports. The blame lies partly with the country's cumbersome exporting procedures, which affect small enterprises more than larger, more sophisticated businesses.
The most promising sectors in the Delta's handicraft industry, in terms of export markets, are considered to be home furnishing and fashion accessories, in which Vietnam has a comparative advantage. However, as identiªed by our ªeld research, a number of constraints impede the competitiveness of Vietnam's export-oriented enterprises.
Questionnaire development
The questionnaire was ªrst developed in English, drawing on the author's experience in conducting a similar survey on technological adaptation in South- 
Sample and data collection
As acknowledged by a number of researchers (see, for instance, Swierczek and Ha 2003:48) , it is difªcult to develop adequate sampling methods in Vietnam, and the databases of small enterprises are either inadequate or unavailable. The starting point for the survey was a limited database of handicraft ªrms in the Delta provided by NISTPASS. This was later supplemented by a list of those involved in exporting, which was made available by the European Chamber of Commerce in Vietnam. The Vietnamese research assistant contacted the ªrms identiªed through these two sources and arrangements were made to interview the owner or senior manager (who is widely seen as the only appropriate source of information to foreigners). Not every enterprise was willing to participate, so others were sought by random selection (e.g., cold calling to every ªfth establishment in the high street of a handicraft village). Collection of data was also problematic. The research team (i.e., the author of this paper and his assistant/interpreter) faced a number of obstacles, including the onerous task of locating ªrms in the chaotic maze of Hanoi's back streets, the inaccessibility of enterprises in the remoter parts of the Delta, and the problem of communicating with entrepreneurs, as very few of them were able to communicate effectively in English. Nevertheless, it was felt that the best way to conduct the survey was to carry out face-to-face interviews in Vietnamese, using an interpreter, with the team collecting data using the prepared questionnaire. This approach was, as it turned out, extremely advantageous, as the author was able to obtain a ªrst-hand picture of the handicraft ªrms, their production techniques, type of workforce, and the kind of ICTs employed. Data was obtained in this way from approximately threequarters of the enterprises surveyed; for the remainder, the questionnaire was left with the owner/manager and collected at a later date by the Vietnamese assistant. This resulted in the completion of 56 valid questionnaires, which form the basis of the analysis that follows.
The sample consists of ªrms located in Hanoi, 22 the well-known handicraft villages of Bat Trang (ceramics), Van Phuc (silk), Dong Ky (wood carving), and some smaller and less renowned villages in Ha Tay province. The majority of the enterprises were small or medium sized employing on average 125 employees (Table 2) . However, a few large concerns were included: producers of ceramics and furniture mainly for the overseas market and employing a considerable number of permanent and part-time workers. Although the sample size is relatively small and the businesses reºect a somewhat diverse handicraft sector, the degree of detail obtained from the survey, and the nature of the results, enable some important conclusions to be drawn regarding the adoption of ICTs by small enterprises in the Delta.
The interviews took place during the months of August and September 2003. Information was obtained from the enterprises regarding their owners and/or managers; their most important markets; the use of ICTs and constraints on their adoption (see Appendix 1); ªrm collaboration and linkages (see Appendix 2); and the type and nature of business support that has been sought from local government (see Appendix 3). Finally, their expansion plans for the next three years were solicited, along with their intentions to embrace ICTs or improve existing ones.
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Some of the enterprises based in Hanoi reported that their main workshops or factories were located in the city's suburbs, or in villages scattered throughout the Delta (e.g., Ha Dong, Dai Mo, Tay Mo, Cau Dien, Mai Dich, and Kim Giang).
The main aim of the study was to shed light on how the adoption of ICTs leads to changes in cluster behavior. It was important, therefore, to begin by identifying which ICTs (from ªxed or mobile telephony, the Internet, and dedicated Web sites) 23 are currently being used by the Delta's handicraft enterprises. Somewhat surprisingly, all of those surveyed (even the smallest rural households) reported having their own ªxed and/or mobile telephone (Table 3) . Moreover, 75% owned a personal computer and had dedicated Internet access for communicating by e-mail. Six household enterprises (11%) could access e-mail through an Internet café or by sharing equipment owned by other enterprises. As expected, the use of e-mail was much more commonly practiced by the larger private concerns than by the smaller households.
Fourteen (25%) of the sampled enterprises had created their own dedicated Web site 24 (although no one uses it yet for e-commerce). However, a search of some of these Web sites revealed that many were not accessible for technical or other reasons; of those that were, most were of basic design and poor content, often being simply an extension of the ªrm's sales catalog. On a more positive note, a small number of Web sites produced by leading export enterprises have been professionally designed and are interactive, interesting, and informative. This is an impressive development, given that most information in Vietnam is conveyed in the old-style Communist fashion, via public loudspeakers and mass meetings. One of these Web sites, indeed, is so styl- 
The deªnition of ICTs normally also includes fax, satellite, and videotext, but practical constraints precluded their consideration.
24. This is well above the 2% mentioned by Dapice (2003:22) . 25 The survey provided further insight with regard to inter-ªrm linkages, networks, and forms of collaboration within the handicraft clusters. In the theoretical concept of clusters, such interaction is one of the most important factors in facilitating learning and the acquisition of knowledge (Konstadakopulos 2004:78-79 ). When our entrepreneurs were asked to disclose whether they had cooperated with another local enterprise in the cluster within the past year, a slim majority (59%) reported having done so. Moreover, when asked how often the enterprise exchanged ideas with their most important customers, wholesalers, and intermediaries, the vast majority (79%) answered frequently compared with 19% for occasionally. Just one ªrm reported never having exchanged ideas. In the clusters studied, ideas are exchanged between enterprises, and between entrepreneurs and intermediaries, mainly through face-toface contact, landline phones, or mobiles, rather than via the Internet. It was observed that in some of the smaller ªrms kept their PCs turned off and only occasionally checked e-mail. Mobile phones in particular are becoming ever more useful to entrepreneurs in those rural clusters in which other forms of communication are either limited or expensive.
The survey data can also explain, through use of a Logit Regression analysis incorporating several variables, why some enterprises have adopted the Internet. 26 It was hypothesized that enterprise size, the age and education of the entrepreneur, and collaborative arrangements with other ªrms might be the most important factors in the adoption of new technologies.
• The amount of ªnance made available for acquiring ICTs and maintaining a Web site was expected to be proportionate to the size of the enterprise.
• Younger entrepreneurs would presumably be more familiar with new technologies, and more likely to adopt them.
• Education-related factors-possession of IT skills, a knowledge of foreign languages, and a disposition for taking risks-would almost certainly have an impact. 27
• The existence of strong networks of customers, wholesalers, and middlemen, who may already have embraced the Internet, would likely stimulate the diffusion of new technologies within the cluster through imitation, motivation, and pressure.
Other signiªcant factors were land ownership (which could serve as security for a business loan) and gender-many women entrepreneurs are to be found in the handicraft sector, especially in silk weaving, garments, and accessories.
The results of the regression analysis (Table 4 , Speciªcation 1) indicate that an enterprise is more likely to use the Internet and create its own dedicated Web site if it is a large ªrm, with an educated female owner/manager selling directly to customers (hence the negative but signiªcant value of the middlemen network variable). It appears that, contrary to expectations, neither the age of the entrepreneur nor the existence of a social network appears to facilitate adoption of Internet, although the latter has the expected positive sign. In Speciªcation 2, a vari- Sandee and Rietveld (2001) Facilities for e-commerce 0 *N=56 able was added denoting land ownership in square meters (available for only 48 enterprises). 28 Here we ªnd that land ownership, education, and the gender of the entrepreneur are all important in explaining adoption of ICTs in general, and the Internet in particular. An additional dummy variable (rural) was initially introduced, taking the value of one when the enterprise was located in the rural Delta, and zero when in Hanoi. However, this variable signiªcantly reduced the explanatory power of the regression models and was eventually discarded. However, a Pearson correlation analysis of this variable with our dependent variable (adoption of the Internet) shows a negative relationship between them (Ϫ0.408; P-Value ϭ 0.002), suggesting that enterprises based in the urban locale (Hanoi) are more likely to use the Internet than those located in the rural areas of the Delta. 29 A number of external constraints on the adoption of ICTs are not explained by the variables. It was hypothesized that 12 such constraints (see Table 5 ) could prevent enterprises from either adopting, expanding, or improving ICTs. Of these, the most important are: shortage of capital (reported by 60%); lack of knowledge about the beneªts of new ICTs, particularly the Internet and e-commerce (mentioned by 55%); and shortage of trained workers and poor market conditions (both mentioned by about one-third of the ªrms).
Provincial and local levels of government have been important sources of information and business support in Vietnam. From the interviews conducted, it seems that many enterprises consider local government to have supported them by providing cluster-speciªc technological information, as well as details of overseas markets and sources of ªnance. However, relatively few enterprises (16%, and mostly rural) approached their local government for support on technology. This suggests that entrepreneurs have the managerial autonomy to make decisions independently in adopting new technologies. A small number of entrepreneurs stated that the local government has been helpful in releasing land for the building of workshops and industrial estates. Others hinted that the scarcity of land is constraining their plans for expansion. Overall, the sampled enterprises are highly optimistic about the future. The vast majority intend to expand their operation (including exports) within the next three years. Although few of them own a computer with Internet access, most expressed a desire to acquire one, and 31 businesses (55%) would consider creating their own Web site in the near future. These are signiªcant developments, given Vietnam's long period of international commercial isolation and its lack (or suppression) of an entrepreneurial class (Hill 2000:283) .
A number of proto-industrial handicraft clusters in the Red River Delta are gradually evolving into vigorous industrial districts. In the greater Hanoi area in particular, we observed an array of interlinked lowtech, but dynamic, handicraft clusters specializing in ceramic production, silk making, stone-, horn-, and woodcarving, bronze casting, basket making, embroidery, and ªne arts. Undoubtedly, the development and modernization of these clusters have been facilitated by infrastructure endowment in the form of roads, airports, ports and telecommunications, and the concentration of service providers such as ªnancial institutions, information technology consultants, and freight forwarders.
The empirical investigation identiªed the enterprise cluster in the village of Bat Trang as one that is undergoing major revitalization. Its impressive growth, following the doi moi reforms of 1987, which aimed at dismantling barriers to trade, investment, and knowledge, is apparent from the frenetic building activity currently taking place, with the construction of new showrooms, workshops, and factory units. This is a considerable achievement, given that the local tradition of pottery making almost became extinct during the years of collectivization. Although the various businesses in the cluster still have much to learn in terms of marketing, exporting, product design, and quality, ICTs are gradually being adopted, and this is likely to further improve the situation. The largest enterprises now have welldesigned Web sites, and though the smaller ones currently only use the Internet for communicating with customers, pressure exerted by those located overseas-who often ask to see a photograph of 32 the product on-screen before they will make a decision about a purchase-will in time make it standard practice for these smaller concerns to develop their own Web sites. A number of ªrms in the Bat Trang cluster employ staff with well-developed artistic skills, as highly-sophisticated product designs are appearing. As a consequence, some are now producing ceramics for large American and European multinationals, such as Wal-Mart and IKEA. Our interviews established that the buyers and agents of many such foreign ªrms are playing an important role in the development of this cluster. They are making the adoption of new technologies (including ICTs) a necessity, and demanding new designs and improved quality. Even more importantly, they are facilitating Bat Trang's enterprises in gaining access to international trade networks.
Information Technologies and International Development
ADOPTION OF ICTs BY SMALL-ENTERPRISE CLUSTERS
Efforts to create a coordinating organization for joint marketing of the cluster's products (including the development of a common trademark and Web site) were recently made, with the establishment in 2002 of the Bat Trang Fine Arts Ceramic Association. However, as is clear from some of our interviews, not every entrepreneur in the village is keen to participate. This suggests that cooperative modes of behavior among the ceramics ªrms-a prerequisite in making Bat Trang a truly dynamic clusterare not yet well developed. Moreover, linkages with supportive industries and institutions, especially in the area of design and packaging, are still weak. 30 The cluster also suffers from excess capacity, and urgently needs to utilize the thousands of skilled workers who are currently underemployed. Nevertheless, as noted by the United Nations Development Programme Resident Representative in Hanoi, the Bat Trang Village cluster is seen as a pioneering example of successful ICT-enabled development, despite the fact that its ªrms have a long way to go to fully integrate ICTs in their business strategy (Ryan 2003) .
The Dong Ky woodcarving and furniture village is another example of a cluster that is becoming more dynamic due to signiªcant export demand from international consumers. Some large exporters in the cluster are now taking overall responsibility for product ªnishing and quality control of all furniture destined for exports. They are also embracing the latest ICTs, including mobile telephony and computerassisted design. However, the latter is being adopted mainly by large private ªrms rather than the few cooperatives still to be found within the cluster. Generally speaking, the input of technology in the production process is rather limited. Only 20% of furniture is manufactured by machinery (although new equipment, such as kilns for drying wood, is slowly being introduced); the rest is largely made by hand, taking advantage of the cluster's available cheap labor. Because of land scarcity, the construction of a single large production plant has not been possible, and enterprises are thus organized in many small workshops and different production units scattered around the village. This fragmentation, coupled with an inadequate road network and ICT infrastructure, is seriously disadvantaging the cluster.
Most of the Dong Ky cluster's marketing activity is passive, taking place in the many large (and almost indistinguishable) furniture showrooms that litter the village's high street, as well as the additional outlet in Hanoi that many ªrms reported owning. But provincial and local levels of government have been rather more active in the development of the cluster, providing land and loans to businesses (both private ªrms and cooperatives) for the purpose of building an enterprise center on the outskirts of the village. The center, which is already near completion, consists of showrooms, workshops, and living spaces.
There is evidence that some inter-ªrm cooperation is taking place within the cluster. For example, it is common for many of the furniture makers to hire dry-wood facilities from other enterprises. However, the cluster's entrepreneurs are accustomed to competing rather than cooperating. A major producer of furniture, referring to the acutely competitive spirit of his fellow villagers, made the following comment: 31 It was agreed by all of us in Dong Ky to share a stand at an important Chinese trade fair, but it soon became clear that every one of us was lowering the price of his furniture in order to undercut the others. In the end, it was the Chinese buyers, and not us, who beneªted from the whole affair. The Van Phuc silk village could better be described as a static cluster. There is some growth, as evidenced by the village's high-street commercial activities; between 20 and 30 shop outlets are to be found selling textiles, garments, and a wide variety of silk and other accessories to tourists and Vietnamese customers. However, shop displays are uninviting and the majority of the village's entrepreneurs lack foreign language skills. Although ªxed and mobile telephony is widespread within the cluster, use of computers and the Internet is still very limited. From interviews with local (mostly household) businesses, it was established that local authorities have been active in providing information on textile designs, but it was not possible to ascertain whether they have also been instrumental in encouraging producers to cooperate, and create synergies within the cluster. Nonetheless, they have recently approved construction of a production zone covering 14.6 hectares at the periphery of the village, which will house twice the number of textile machines currently in use.
Problems persist, however. Training facilities for upgrading workers' skills (including those in ICTs) are inadequate, and up-to-date information on garment fashions and marketing trends is hard to come by. Moreover, the cluster suffers from poor working conditions, as well as environmental degradation due to water pollution from dyeing activities (MARD-JICA 2003:6-1) and noise pollution from the plethora of electric looms operating in cramped conditions. Nevertheless, the Van Phuc Silk Cooperative seems to be an appropriate institution for introducing ICTs for business-to-business transactions and e-commerce, and for facilitating adoption of ICTs by small textile and garment producers.
The primary objective of the study, namely identifying whether ICTs can change the dynamics of smallenterprise clusters in Vietnam, has been partially met. The qualitative evidence on the evolution of handicraft clusters in the Red River Delta suggests a link between adoption of ICTs and the growth of small-scale clusters, and explains how the presence of such technologies leads to changes in cluster behavior. However, the survey provides hardly any quantitative evidence to suggest that ICTs lead to changes in behavior, although it does reveal some of the constraints to greater utilization of ICTs, and identiªes the type of ªrms that are likely to use them. Despite the generally positive ªndings of the survey as a whole, signiªcant penetration of ICTs within the handicraft sectors of the Red River Delta appears to be very much limited to export-oriented enterprises based in urban or semi-urban areas, where Internet connectivity is relatively high. There is only a weak association between the adoption of ICTs by ªrms and stronger cooperation within a cluster. As Steiner (1998:6) suggests, it is difªcult to test empirically whether a cluster is successful. He adds that clusters are open systems with a latent social ecology, and are thus difªcult to evaluate quantitatively. Table 6 shows the recent rapid increase in ICT usage in Vietnam. With regard to its adoption, the most striking feature of dynamism in some of the handicraft clusters examined here is not how extensive the adoption is, but how rapidly it is taking place. It is also possible that a certain threshold of adoption will need to be attained for beneªts to materialize. Dynamic clusters with signiªcant access to ICTs, such as those in Hanoi and Bat Trang, are likely to do business online with other such clusters at the expense of dormant ones. Increased access to ICTs, coupled with internationalization of production systems will, overall, expand the trading opportunities of dormant clusters.
The handicraft clusters in northern Vietnam are more than just industrial or economic arrangements; they are a part of a villages community, which is a social and political entity in its own right. Although Table 6 . Phone and Internet Subscribers in Vietnam (1999-2003) the clusters display elements of agglomeration economies, the more they assume a network-like character through the use of ICTs, the more they will beneªt. ICTs not only promote local specialization, but also have the potential to contribute to the economic and social well-being of village communities and their development, especially when technology is made available in some sort of shared capacity, instead of being for the exclusive use of larger ªrms. Indeed, Internet cafés are already thriving, and community telecenters (based at local schools, community centers, and public libraries) are starting to appear. 32 The conceptualization of small-cluster development is based on the efªcacy of human capital and support institutions. Access to information through the new ICTs is an important condition for cluster advancement, 33 but such access is a constituent part of much broader policies undertaken at the national and/or local level. These policies aim to develop a special type of social capital and trust, as well as to facilitate the exchange of information and knowledge within clusters. The pessimistic view held in the past that "Vietnam is too far below the take-off point in the use of the Internet and the tools of the 'new economy'" (VCIT 2001) is no longer valid. On the contrary, the last few years have seen a considerable upsurge of interest in ICTs within Vietnam, both in government and society at large. 34 It is also apparent that the broader adoption of such technologies will depend not only on the enterprises themselves but also on political institutions, business support associations, and educational establishments-all of these collectively shape the development, production, and usage of ICTs within a cluster.
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ADOPTION OF ICTs BY SMALL-ENTERPRISE CLUSTERS
In some of the small-enterprise clusters of the Delta, entrepreneurs face far more important challenges than lack of Internet access: these include inadequate road access, environmental degradation, shortage of capital and of educated workers, etc. For them, the non-adoption of ICTs is a symptom, rather than the cause, of the cluster's stagnation. Adoption of ICTs is also being constrained by lack of understanding of the beneªts they bring. One way of countering this problem would be for enterprise associations to play an active role in raising awareness of available technologies and their applicable uses, and to provide their members with IT training. 35 But even the most obstructive of all constraints-the lack of ªnancial resources-could be largely overcome by developing the banking sector which will provide credit to enterprises, particularly household and small private ªrms. For their part, businesses (especially household enterprises) will need to clear organizational hurdles on the road to effective use of the Net and successful ecommerce.
There is no doubt that the Delta's ancient tradition in handicrafts could be dramatically enhanced by the application of new technologies and the creation of local online markets. Electronic commerce in particular could bring greater opportunities to its clustered enterprises. It would allow them spontaneously to form networks and associations, and to connect to the world market. Such modernization would provide further employment, increase wealth and tax revenues, and make a positive contribution to Vietnam's balance of payment. Moreover, in making it attractive to remain in local rural employment, it would help decelerate the trend toward urbanization and reduce the loss of the country's most valuable commodity-human capital-through migration.
Vietnam's foreign policy, which seeks membership in ASEAN's Free Trade Area, and the country's expected accession to the World Trade Organization are two powerful motives for its ªrms to adopt ICTs. In doing so, they would be able to take advantage of the greater export opportunities that would emerge. However, although the use of ICTs would enable Vietnam to participate fully in the emerging global economy, this might not be enough to sustain the country's remarkable economic growth. To this end, more reforms are urgently required; these will be difªcult to achieve as the country would ªrst need to address some complex domestic, political, and technical issues. As many observers have noted, fundamental reforms that could create a modern banking system, a responsible public administration, an equitable legal system, and a transparent Land Law are a much greater challenge than the government's main concern thus far, which has been to provide land to farmers (Dapice 2002; Dinh 2003; Conway 2004) . Undoubtedly, in both urban and rural areas of Vietnam, the new ICTs and less sophisticated means of information dissemination-such as the ubiquitous loudspeakers, strident but nonetheless practical-will continue to coexist, at least for the foreseeable future. But the enthusiasm of many Vietnamese entrepreneurs for embracing the new technologies, together with the country's strong commitment to industrial modernization, brings genuine hope for the future, and could be inspirational to other developing countries. ■ Avgerou, C. (1998). How can IT enable economic growth in developing countries? Information Technology for Development, 8(1), [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] 
